The hippocampus plays a critical role in processing contextual information. Although age-related changes in the hippocampus are well documented in humans, nonhuman primates, and rodents, few studies have examined contextual learning deficits in old rats. The present study investigated age-related differences in contextual associative learning in young (6 mo) and old (24 mo) rats using olfactory stimuli. Stimuli consisted of common odors mixed in sand and placed in clear plastic cups. Testing was conducted in two boxes that represented two different contexts (Context 1 and Context 2). The contexts varied based on environmental features of the box such as color (black vs. white), visual cues on the walls of the box, and flooring texture. Each rat was simultaneously presented with two cups, one filled with Odor A and one filled with Odor B in each context. In Context 1, the rat received a food reward for digging in the cup containing Odor A, but did not receive a food reward for digging in the cup containing Odor B. In Context 2, the rat was rewarded for digging in the cup containing Odor B, but did receive a reward for digging in the cup containing Odor A. Therefore, the rat learned to associate Context 1 with Odor A and Context 2 with Odor B. The rat was tested for eight days using the same odor problem throughout all days of testing. The results showed no significant difference between young and old rats on the first two days of testing; however, young rats significantly outperformed old rats on Day 3. Young rats continued to maintain superior performance compared to old rats on Days 4-8. The results suggest that aging results in functional impairments in brain regions that support memory for associations between specific cues and their respective context.
The contextual features of an episode play a critical role in learning and memory. Research has suggested that the hippocampus may be essential for processing contextual information. For example, disruptions of hippocampal function impair contextual fear conditioning (Anagnostaras, Maren, & Fanselow, 1999) and appetitive conditioning to contextual stimuli (Good & Honey, 1991) . Although fear conditioning to the environmental context relies on the hippocampus, fear conditioning to a discrete stimulus (e.g. a tone) is not hippocampal-dependent (Phillips & LeDoux, 1992) . Recent studies utilizing novelty-preference and paired-associate learning paradigms also have demonstrated that hippocampal damage impairs the acquisition and retention of contextual stimuli (Mumby, Gaskin, Glenn, Schramek, & Lehmann, 2002; Rajji, Chapman, Eichenbaum, & Greene, 2006) . In addition, spatial firing patterns in hippocampal neurons demonstrate significant changes when the context is altered, including changes in the spatial layout, color, and odor of an environment as well as changes in non-environmental features such as task demands (Anderson & Jeffery, 2003; Smith & Mizumori, 2006; Wood, Dudchenko, Robitsek, & Eichenbaum, 2000) .
There is an extensive literature from human and animal research implicating the medial temporal lobes, and particularly the hippocampus, in age-related deficits in learning and memory (for review see Gallagher & Rapp, 1997) .
